Recent modification.-More recently it has been possible to take direct readings at the time of operation by inserting a needle counter up into the head of the femur and connecting this with a clinical monitor which automatically counts the , rays picked up by the point of the needle, the position of which is checked by X-ray (Fig. 3) . The drill hole should be syringed out with saline between readings to-remove any radioactive blood which might lead to a false reading. It is thus possible to decide whether the blood supply to the femoral head is damaged or not, by a procedure which can be completed in twenty to twenty-five minutes.
This direct method has three advantages: (1) A decision can be made within twenty to twenty-five minutes whether to nail the fracture or replace the femoral head by a prosthesis; (2) Several readings can be taken to exclude' errors; (3) The rate of Pas absorption by the bone can be measured over a five to ten minute interval, this being probably the most accurate indication of the blood flow.
Conclusions.-This small series, together with Tucker's, suggests that it may be possible to detect early avascular necrosis by this method.
Should further investigation prove this method to be of value it may be possible to nail only those fractures that will unite and to carry out a prosthetic replacement of the femoral head in the other cases, thus obviating the later complications of avascular necrosis.
Part 
Method of Study
Although the grey matter of the normal human spinal cord has been studied extensively during the past sixty years, the published results are inadequate to form a basis for qualitative and quantitative comparison with spinal cords affected by poliomyelitis. Serial transverse sections of 15 ,u thickness, cut in paraffin wax and stained with eosin azure to show their nerve cells, were therefore made of the whole of the lumbosacral cord and of various levels in the thoracic cord. With a projection microscope, an image of each of these sections was projected at a magnification of 100 times and an accurate drawing was made of all nerve cells in the grey matter: thirty images were superimposed to produce a "cell chart" (see Fig. 1 ). This process was repeated for each sequence of thirty sections to provide a series of cell charts for each lumbosacralcord studied. An exactly similar technique was used for normal and pathological cords.
Normal Cord-Anterior Horn
The nerve cells in the anterior horn can be differentiated by size into three main types: (a) Ldrge cells of size 60 to 100 ,; these are collected into more or less discrete groups which are only faintly indicated in single sections but are easily distinguished in cell charts. Most of the axons arising from these cells pass into the ventral roots to supply voluntary muscle. (b) Medium-sized cells of size 30 to 60 ji are seen in greatest numbers in the intermediolateral region of the thoracic cord and in the sacral cord. They are probably cells whose axons supply the motor component of the sympathetic or parasympathetic nervous systems.
(c) Small cells of size less than 30 LI are diffusely scattered in the more posterior and medial part of the horn and in the regions not occupied by larger motor cells. Their function is not oertainly known, but some of them may have an internuncial function.
The anterior horn at any given level shows an outline characteristic of that level and a typical arrangement of its large motor cell groups. If these groups, as seen in transverse section, are studied in conjunction with longitudinal sections, they can be seen to represent columns of motor cells. The existence of these motor cell columns has long been recognized, but their more precise topography and functional significance has only been identified in recent years. The results of analyses of chromatolytic changes in the large motor cells after amputation or nerve injury, both in man and in the experimental animal, suggest that the columns represent peripheral musculature in muscle groups; that is to say there is one column for the intrinsic muscles of the feet, another for the hamstring muscles, and so on.
The muscle representation of many of these columns is well established: a few are doubtful. Quite sufficient is known to make a satisfactory analysis of the function of the remaining large motor cells in the cord after an attack of acute anterior poliomyelitis.
Pathological Material
For a spinal cord to be suitable for analysis, two criteria must be fulfilled: (1) The patient must have died not less than four months after the onset of the disease, in order to allow time for resolution of acute inflammation and to ensure that any remaining nerve cells, and particularly large motor cells, are functioning cells; (2) A detailed muscle chart of the paralysis must have been obtained.
Such specimens are rare. The results so far obtained are based mainly on a complete analysis of the lumbosacral cord of a woman aged 23 who died twenty-two months after the onset of her disease.
Cell Destruction
Cell destruction in the anterior horn was not diffusely distributed along the length of the cord, but occurred in more or less discrete "foci" which occupied the length of two, three or more spinal cord segments. Between these foci were regions almost normally populated (Fig. 1) . In regions least affected, only large motor cells had been destroyed, the centrally and posterolaterally situated columns of these cells being involved more than those lying anteriorly and medially.
Small and medium-sized cells were almost unaffected-a marked feature in the thoracic cord, where the medium-sized sympathetic cells lying in the intermediolateral horn remained intact in spite of considerable loss of large motor cells. Although one of the lower limbs in the patient concerned showed moderately severe vascular changes of the type seen in poliomyelitis, and the opposite lower limb was much less affected, the sympathetic cells were largely spared on both sides of the cord and to the same degree (Fig. 2) .
In regions of moderately severe destruction, where all large motor cells had disappeared or where only two or three cells remained in a cell chart, only a slight diminution in the number of small and medium-sized cells could be seen, mainly in the regions close to the lost motor columns.
In regions of severe destruction, for instance at the-centre of a large "focus", the loss of nerve cells of all sizes was in some charts almost complete and even extended into the base of the posterior horn ( Fig. 3) . 
Correlation with Muscle Paralysis
Correlation with muscle paralysis was surprisingly good. Whenever a muscle group had been clinically paralysed, no nerve cells could be found in the cord relative to that muscle group. Conversely, the presence of any large motor cells in a given region of the cord corresponded to clinical evidence of activity in the appropriate muscles. The number of motor neurones necessary to produce clinically detectable muscle activity was much fewer than had been expected. For instance, the adductor muscles, which had been graded power 2 (Medical Research Council grading), could be shown to be supplied by a total of not more than 50 large cells; that is, the total number of these cells present in the second, third and fourth lumbar segment. The hip rotators were also clinically acting and some of this total of cells (together with cells remaining in the ventral part of the anterior horn segment below the fourth lumbar) almost certainly supplied the obturator and gemelli muscles. Correspondingly, a clinical grading of 5 was present in two muscle groups whose motor neurones had been reduced by at least 50%. Whenever a muscle or muscle group on one side of the body had been clinically graded at a power higher than its fellow in the opposite limb, there were correspondingly more large motor cells in the appropriate columns on that side of the spinal cord than on the opposite side. Further work is in progress on this and similar material, the results of which will, it is hoped, be published later in greater detail. It is possible that this study and further research of this kind may clarify the part played by nerve cell destruction in determining not only the degree ofmuscular paralysis but also the characteristic distribution of it in poliomyelitis and the varying capacity for recovery seen in different muscles. This work has been undertaken at the Institute of Orthopadics, Royal National Orthopadic Hospital, under a grant from the Medical Research Council. SEVENTY-SEVEN years after Volkmann originally described his syndrome in muscle, his conception of its ietiology is held to be correct.
Neo-natal Volkmann's Syndrome
Case history.-A surviving twin was delivered by Casarean section on 7.7.52. At birth it was noticed that the whole right upper limb of the otherwise normal baby was cedematous, flaccid and pale. The wrist and fingers were contracted. The cedema had a sharp line of demarcation -in the supra-clavicular areas. There was no record of traction or cord pressure.
By the fourteenth day the swelling had gone. Power had returned to the upper arm, but it was wasted and the biceps and triceps jerks were absent (present in the other arm). The muscles distal to the elbow still showed complete flaccid paralysis and wasting, with loss of supinator jerk. The forearm muscles were indurated, and there was marked flexion contracture of the wrist and fingers like that seen in Volkmann's ischaemic contracture. The radial pulse was present.
By the end of four months of splinting and stretching, recovery was virtually complete. There were two conditions, an ischaemic contracture and a concomitant brachial plexus lesion.
It seemed clear that the only possible cause was very brief circumferential pressure on the shoulder girdle. The brachial plexus lesion proved to be a mixed (ne, partly a neurapraxia and partly an axonotmesis. It is likely that the contracture was coincidental with the brachial plexus lesion rather than its sequel, because (a) the cedema was well-marked, (b) the contracture was much more severe than that seen in ordinary neo-natal palsies, and (c) the two conditions began together.
The youngest previously recorded patient with Volkmann's contracture was aged 16 months (Cahuzac and Jung, 1946) . 107 cases from the literature included one in a boy aged 2 years (Thomas, 1909) .
The association of Volkmann's contracture and nerve lesion is well known (Thomas, 1909; Holmes, Highet and Seddon, 1944 45; Steindler, 1917 Steindler, , 1936 . Both may be due to ischxemia, and this seems probable in the present instance, but the initial extent of paralysis makes an independent plexus lesion possible.
